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[JBL2H 

€- W -S-ife -f^-fr ^ofl tflsfl ^-t^^ 7 |jft ^ 7l ^o) ofl^ vflJfofl ^ 

£H 71*3 ^ofi SW^M -M-^Hr ^ */5E^r S^Hr 5] 

S. 3b 
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^ o}$] wj-^ {Optical element and fabrication method thereof} 

£ 3a^r ^ t^l 4^- I^iHS] ^11 ^Al^o) ^^5Lolz7 ; 5= 3b^r 5L 3a^ 114^3 
1- *r-§-*H ^-f 31°!^ #<*fl H^H^xr sfl^o] cj^j ^^(CD)# M-EfLfl^ 7fl^£o] 

51 5tt -g- ^-^^1 3L£^>i3^ ^11 ^a]^!^ CD ^ ^^o) ^;si# ^^^ 7 ] 51 

£ 6a^r t^ofl of-E- *\}2 ^Hl^ ^^SSf olf Af-g-ig- ^-f <aioj3j ^-ofl 

t^^tt *r*a*r 51^1 ^ 7fl^£ol3i > £ 6bfe £ 6a^ B-B' ^* ^ 5LS*r^ 

£ 7a^r 7]-^§>^ <5>^ S)^ o| ell °) ^ -^"^.E 0 ! j1, S. 7b^ £ 7a^ s] ^ ^ Efl 
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£ 11^ £ 9 ^ .£ 10^1 z| ^-^oflA-l <2°Htt g ^^\^ei9\ 5)^ <H3M# i+Ej-tflfe 

5E. 13-Sr ^.E.^ 5]^ <H^H» ^H]^ ^oj 7]^- o]o] J=4-C-.j- q-Ej-lfl^ 

£ 14a^r 2)^ ^?Mfol tg^<§j £Sn}i3 ^#-g- E.^}^ 7fl^£o] ZLj t= i 4b ^ 

<14> AdL*<^l ^ ^1, Jl^# °H v|H 5]^ <H3M1- 

<15> u]M\] 4,7} ^^.ofl Af-g-Sl^ ^ Al^efl cti, 7]^ cf^ #fr}- Al^uflofl ^S)^ sflAj- 

5L7} ^7}*}JL Z| ^ Al^Efl^f^ A^£l^ ^^sf£l Jl Cf^sj-^oll nj-e^ ol^. 5g-*V a] 

3-§-3^r W ^-it, ^l^i^, S£4i3, fe, ^31] ^(aperture) ^ ^ 
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<16> xi] ^ C^o] I-O] 7V^6\] S. H «>s>]- ^ol, 

ol^ 5flH^ CD(8)S 14^14^1 ^rji ^oljt| =^B€ ^€(9)^1 CD7> 4 

^Rr ^ ^-^SCshot uniformity on wafer) *\f;}7} ^-5} ^rf. 

EL n&(5)^r ^t}^ 4^*1 ^A 0 H] n ^ #.£7} ^^l^^-i 

^*Rr f^l KrF <$\*}*] eflol^ ArF 3H^)o) ofli^^ ^SW^ 

"o^l #4. zieiuL, ^tr ^*Rr #^1 i^S^l *MHi-7ti # 

<18> Al^Eflo} *Vt111- ^4*>7l 3tr « 0 >^£] ^^S^ ^(modified 

illumination)^ <£^<£ 2^(0ff-Axis Illumination : °1*>, "0AI")# °l-g-^ H o v ^ 

<19> £ 2ofl iAl^c^ o)^ ^-o] OAI^ ^«ol ^^o] ^efl^ (conventional 

aperture)cflA] %^f-^ ofl^sl (annular ) , t4°l#(dipole) tr^ ?4 = &|#(quadrupole) ^ 

Eflo] 33 <H5S]^(10)» ±% Aj^efl^ ^ ^^(illumination opticsH -g*l«H 35^(1) 

sKKEl- %MM?ii4. °1 ^-f , i^^HH M-^r S^(l)o] <^ 3] *Kio)» T^ig 
Ai n #£7} tf^fe ^*fl7> $14. n)i§^ n o_ ^ (project ion optics)#, 13 

^ ^^(pupil)# M-Bf-flcf. 
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<20> 01^30.3. OA II- ol-§-^, <Hs|*J# *H#3c7} °f l.5wfl 

#7}£H, ^^4]£(Depth Of Focus : °}*}, "DOF") ^aj-s^. 
<2i> ZLE^M-, ^Efl^ 0AI nj-^^l ife.ig, ^^oflA-l Uf-g- 2^(1)0] ^ ^2J)^(10)1- 
ZL 7^7} 7^±S\^ $-l\} 7 } <&t±. SE, <H ^ ^(10)^01 3E£*>^3 

isflol^dine and space)^- *\x\7\ ^JjLo} sfl^i^- x , y zte]ji rfl^ s\ 

6)1 cfl^T; ^§Kr CD» <2^r tHl *V7ll7> & ^ , °lS <?}*fl *3 *}^* ^iL^ ?H 1"7>^^> 
A. 

<22> ^ ol=j7^> *>i=. 7l#3 A}-g-£]^ Al^Eflofl ^sJ-SlJl uv^gj.^^ ojs. 

<23> £ ^o) O) =L^} Cfs 7 ]^^ ^o]5J] Aj-o] At ^tr^. ^ ^ ^ oJ fe 
^l^JlAl- %°]t\.. 

<24> ^ .gj-tgol OI^-JH^V ^ £ Cfs 7l-^j Cfot^ ^ efloloj-^-ofl 3^-*V Jr^^O] ^ 

^ 2^ol 7 >^^ I£4i3t ^^jI*} ^Olcf. 
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<25> -M- ^o] ol=.j7^> 5£ Cf= 71^^ 4^ Cfo^> jffl^ efl olof o.cfl ^ J: 43 o] £ 

<26> ^oj oj-Lji*} ^ 4^ 7l#^j 4*)^ ^>-§-£)^r ^ ^J^jy 

^ ^M^Rr 2:^#4 7j-5L i t^V ul/rr^ ^«.ol O.^ 3^5^ #4 .2.^4 

<27> £ y^ol ol=j7^> S Z}^ 4^1^ ^ol3] Aj-^ At ^o^r^m. ^ oj- 

<28> a o V 7 ) 4^11- ^5>7l M. igj-^s] ^ ^^^0)] oj-^. ^-*V *i^4 

tfl«f| 71^; ^ ^-71 7l#4 ufl^ ifl-tjLol] 1g ^ 4 <^ Aj- 7 j 7 ] ^. o] jSngofl <^ 

A oM 71 ^-i ^^Rr # 7 j S*34 ^/sl^ ^Kg. s^s-]-^ 4^ o] el] °1 1- i^" 

<29> Aj-7] c}f 71^^ 4^11- lk^*}7] 4^ £ <£^o, ^AHHl nfs 1£u}a 3 h ^4 

^«1*H S ^ofl cH ^11 S.^v\^3_ 7]&, ^-71 i£D}i3 7^4 #7] ^^ofl ^ 

71^- ^-ofl ^A]-^ P>>iH 2flH ^ >&7l Il4±3 7l # nfl ^ 4 Jfoj) ^4 
^ ^7l ^SP>^i£iSl -# 7 j j^ofl °JA>44 a o V 7 1 n>^H sfllgo.^ Wfe- ^7) ^ S] 
^ 7 4*}^ 5] ?4 <H el) °1 1" £tt^. 
<30> AV 7 ] 4^ 7l^ 4^11- iH3*>7l ^ ^-^o) o_] AjAl^o]] rtf^. O^*^ Al^eflofl 
4 l£4i35. °^A>4^ 2:^4 n^ 1 ^* ^Sj-al AfoJ4 «.n]-ol ol a}- 51 ^ 0^4 

^1^4 ^l^H 2i^°\} ^^1 ^^*1 7] 4 ^ ^-7] 714^ n)l^ 4^- oil 
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<31> ^7} £E t+€- 4^11- ^^7l ^ £ «a ^*HH %n 

2i y o V ^^ W *]i<^l ^-g-Sl^ ^ liS. ^o\] cfltffl %n 
* ^l^Rr ^7)1 ^ A oM 71^ ofl^o] -§--§- ^/SE^r #^£1^1 ^Jl #^l-o] ^f^s. ^ 
^1^*1 7>^1^ oil M ^11- A o V 7 j 7 l^.ofl ^A^o} Aj- 7 j 7l ^.o] nfl ^ ^w.^ ^ 7 j 7 | ^ 

^V^H 4 V 7l 7l^r# ^f-^Rf A o V 7] 2^3) 7 C V £> t§AJ. Aj.*^ 3^*^ s]^ 

A o V 7l ^ofl 7 ]^- Aj-ofl ^A]-^ Dfia 3^^^- ^"til^ *fl 

cf^l ^ ^-7] 7\% nfl^ vfl-a-c^] a o V 7 ] 7 ] ^ nfl ;goj -g-§- ^/5E^ ^£]*] 

#^f-°l ^Jrj-^iE^- oflu-jx] ^JE-i- 7>^1^ ollui^l- # 7 ] 7 ]^ol] 2;A}«5H ^- 7 ) S_ 

£ D ^3^j A o V 7l ^ofl ^A>£]^ A o V 7) n>^a 3flEHA^ <#7] 2^Rr 

<33> 7 1e]- ^A)^s.o] ^-^l^ol Afff^ Aj-^ Aj^ ^ £^1-^1 i^-S]^ o}t} 

<34> £ o]^ ^ ^-^1, Zl^Jl ZL^^g- iH^Rr 5L^32f ^1 Aj-^Tfl ^ 

#3^ ^SHfl^ ^^Cf. ZlS^q- ^. ^-^ o. ol§H]Ai 7flA]^^ AjA] 

o^ll-ofl tl"^£]^ ?A°] ^-^^ ^EflS ^^1^, ^] ^- ^afls-o. ^. 

7^]7\ SH, -f-Aj-o^ 7 >^1 T^HlTfl ^-^^7]] ^r^- 
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71 ^«fl 3J°H, ^°fl §o|4. ig^H *1*H ^ 

<35> .g. «Vt£o} ^Al^s.ofl tt}-s ^ 7l^r nfl^ tflofl ^ ^ ^ efl ojf 5£^- 

^5Ll£^ 1> ^Htf. ^Al^s-ofl n|-S. ^ 7]^- nfl^ u(]ofl ^^-S)^ S] ^ 

°1 4 °1 ^ 7]^oll ^ ^^-1- ^0 7 ]7] °>J1 7l^r ufl^ofl til^fl #^#01 3. 

€• 71^; nfl;a} Lflofl S)^ a] t]} o] 1- i^-Sfc*) s^ofl o]*|) eq}o)^ #o|j jsfle] 

* nil, ^1°!^ -^Hl sfleil-51 A o v^.^oi ^711 *1^7} -g-^sfl*];^ 1- 

^J°l^-. 3^ °] ell °1 ^ i£^>^HSl Jftigofl ^A^o] z| ^A>^ 

fit D 1^1^>^1 ^^M^ SLS.^ $]}o]3i\ ^6\] H^BSi o]7ll ^1^7> ^Sfl*l5M=- ^> 

^°l c f . °l^r SM^l ^Ml l^B^Tr 3fl€#Sl o j7jl ^1^ 7 ]. ^ ^-^(S^ ^% SL^-^)o\) 

"4^ >^^^ ^ $14^ ^1 ^7l*Vcl-. S ^ #3E sl^ ell °1 * ^^Hfr ^ 

£1- -g-ol^}-7ll S^^" ^ &^g- ol OH, Sl^ <H efl ol 1- ^*>^ ^5J-#o] 

US Si^g. ^l7l §lf cfl^ 50% ^-£7}*1 ^SM^ ^ 5U°-M-, tflef 2-20% ^ t|W 

A 1 £sM^ ^ #«M1^ 7l^ ^1*>£^ ^o) y>eJ-3l§>cf. 

<36> UsL^Holl SlSfl ^ols] ^Vofl 3flE}-i.o] CD ^l-ol^ ^O.^ ufEm- 

^ °W4. , ^- ^^S] ^Al^l-cH] n).^. i£4i 3 ^^ CD ^o) 

°fl ^-§-s>o^ i£D}A 35 ] zv *}S. cf€- i^" 7M^r 4^7fl«l 2]^ olelloll- 

if^M n ^ ^^S. 3fll£Hl ^A>£l^ S ^ Zj- £ 7> *H ^l°l3l A oHl 
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<40> ZL^Jl, ^- ^oflAi a}*} ^ £ flol^- ^-o. c^^oll. ^SRr ^-i-o) fl-^^o] «B1^^V c>q 

<4l> ^ ££D } ia h t^-oj:^ n]^] ^ ^ofl ^-g-Sl^ nj-^^oluf. ^7} ^ 

DRAM, SRAM, #eflA] pfls.^ ^9] *}5L$l} v\)3.±x}, CPUCCentral 

Processor Unit), DSP(Digital Signal Processor), CPU°+ DSP^l S^- ^-S] , 
ASICXApplication Specific Integrated Circuit), MEM' s (Micro Electro Mechanical) % 
^^(optoelectronic) i^#elH ^(display device) $X^ t o)^ d^s^o) 7$ 

<42> ■& ^IH^H "^Kshot)" °m i^cf^Hl- tr^l SIM^I #o(| ^a>^o] 
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<44> 

<45> £ 3a^r £ ^°\) Iltes] afll ^Al^(30)o| 3g^ £ olzi, £ 3b^ £ 3a^ 

^3(30)^ «J-¥-* n-g-^f^ 4flol3q Aj-Ofl S^ B £]i=, sfl^o] CD» M-Bj-i^^ 7 flef 

<46> S. 3a# , l^]-ia(30)b ifl*H 7l^-(31)<H] ^3-2. € ^eflo] 

^^(33)4 ^r^s]^. ^^(32)-!; ^al<5Rr ^ <3<*(34)J15. ^^4. ^ <3^(34H1 ^} ± 
7l^r ^-o.^. p>^h 3flei(37)-i-ol afl^^c]-. ^ <3<*(34) ^l^l^ cf^*! ^Efl£] 

7l(35)l-ol w^sM, ^ ^^(34) 4^ 3l*]^B3H^(registration) 

<47> £ 3b# % 1 -S^> i a, SS.°>^3(30)^ *H£(31FS)^- ^(31BS)^ ^wl*^ B 

£ p li3 7l^r(31)-|: B^t}. 71^(31)^ ±% S^(40H] tflsfl -^*V ofl=M, 

<48> BB*>r^3 7 ] #(31)^ ^^(31FS)^]^ *H ±x\ D H1 d^f 7l#B3. 

^A}^ n>^H 3flEi(37)ol ^A^nf. n> ia 5fl^(37)^r 3f 100% sfl^ 

B§ *V#^ 5fl€ ^-BB ^€ *r Si^-. *>^£1 5}] ^(37)^: 2fl ^4 71^(31)^) 

H-^* ^ 4i^B7f ^cHuf^ s>i=. 4=1 SB S^B.B 

0 l-?-<H*H SB^3.(30)7> 4=|BB n>>, 3 7> 5)im ^ ^S. 9X^. 

<49> S.5L*}^3. 7l^-(31)^ nfl;g ^ofl^r ^ eflo)s.( 38a) 335)0] *g^£]<H olcf. <H3Hl" 
(38a, 38b)£- l£Df±a(30)5] ^(31BSH1 ^h^M *}^3. 3fii£(37)BB 3^(40) 
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(38a, 38b)£r 71^(31) Jf-Ajofl c^_g. n )^^ ^o>o> ^ ^ ^ofl tfl*jH 3. 

^(crack)^ ^--g-sflA^ °}&t\.. rcf^, 3^ <H3M-i-(38a, 38b)£r 7l#(31) "M^l -g~g- 
^/S^r ^^^1 &J1 ^ oijui^l ^lui^l- 24j}oj ^ 

^tb ^(39)1:^ 3°! wV^^>cf. u±?}*\ t s)^ ^^01^.(383, 38b )o. ^ ^ 

(femto second) eJM*! ^-§-^H 3M w]-^ 2] ^s. ^ ^H*^ -f^ wj-A> 

^l#(pulse duration timeH 10 -15 m/sS. <>lH*l£l it^ H5.7} nfl 4. <^o>^ 0.5. lmJ^I 

# °HM*1» 100 ^£ =£ Ol^o^ y). A j. 7^1^ Sflo]^ yjo] ofl uj ^ 

tflsf 106-107 W/cuf ^r^^l ^sf^i, ^ efl^Tll- d}a 3 hJ-a>^>^ 7)^ 

(31) nfl^ tflo|]A^ ^rs. ^(avalanche photon absorption) ^ ionization) 

^, ^ S.^ ^ A oH ^^*>cf . ^ ^I^Hl ^fl Dll^ vflo] o_)^ «.«. ol _g..o *l/i£i=. 

^lHr*l &:n. ^Efl7> s]cf. s-^t.}^ ^ o^u+ •y-sj-g, -B-^fji ^ 

^T-£^ °l^r°l $M}. ZL^i^l, 1^ « 0 >A> Al^Vo] £Sol ^ ^7>ofl <g^- 

^i^Kr ^l^iLtf &<LB.sL ^^-5]^ ^B^nffS)- ^^oj ^( cold ) nfl^o] 3)0] 

J±(shock wave)S. cQfifl nfl^j;)-^ 3}-;^ s.^ s ^] 7 ]. cf^] v$z}-^ i^-(39)°l ^=H=f. 

^#(39)£- 7l^r nfl^ODofl y]^fl #^l;Ol -fr^r?!] 

^, iSn]-^a.(30)l- ^SKf 5]^ ^e1]ol!-(3 8a) 38b)^- ^^f^i 

71] €1}. ^ #51 -§-£(42)^ 5L£n}^a(3())o} 7}#(31)°) *}^(31FSH 

D r^3. sfl^CSy)^ ^A}^ d>^h 3flEi(37)B] o)nl*l-|- ^Aj-tl:^. 
°H, 7j-£ ^-^(42)^ z]- p>^ 3 5flH(37)^l^ z|-7l cf^ ^^o] oj 

^>€^-. a+ef^i , £ 3b°ll £^S]^ go], ^Eflo^ ^ ^O)3l](50) a o v 
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Ji^^l CD(5lHH M-^Jf Hte^ sfl^#(52)^ CD ^li ^1^1^(50) 3-«J 

<5i> S£^a(30Hl ^l«fl H?}B^ Hfl^l-^ CD x}°}7} tt*\tt?H M-eJ-M-^ 

3(30)1- 4=Hr7fl^ ^#(Hl^r *fl3#)3. uf^cf. zj- ^£^3. o^s^o) ^ 5^ 7j-^7> 
(38a)7> ^^5]^ 1 JS^ ^eflol7> *fl2 ^ ^ A2 ^ <>l3M(38b)7l- <§^sq 

(38b) ^JEi±i} ^4. 37)^ ^(39)^- 2]^^. ^e^o} Sit 

^ <HN°l(38b)* *^>^ 2^ #£7} 7}# ^ *fll S)^ ^M^a)-!- ^f-^Hr 

7 o V ^7]- ^ ^O] 51 Cf. ZZ. ^4 «£7} ^S)-^ 2:^(42)^1 v}^3. 

(37)-!: *MsK50)-8\2.3. ^UV^rg ^eflo] «-^o^^ C D(^^)(£ 1 ^ ^ 

CD(^#)£] 2fl^(52)ol ^]ol3t)(50) HUB^tf. 
<52> *V3Q, £^ 2^ ^11 ^ *fl2 s]^ ^eflol^- ^ti^>^ ^ 

^nf^a-iro] JE 3b^ -f^ofl je^s}^ oicf. p>^a.(30')Sl 5)^ ojefl 

°l(38a')2}- A]2 i)^ cHeflojosb-)^. ^ ^^-(39)^3 ^^^>s], ^2 s)^ ^gflol 

(38b' )!- ^eflojs. ^^jfo^ 2,*$ Jl^I- ^ &cj-. *fl2 

3(30")^ ^-^Itt ^|1 3^ <Heflol(38a")l- ^3*Rr ^(39)*f ^2 s]^ <^eM(38b")t 
^^*>^ ^(39')^ 3711- f^to^^j ^o^^j. ^ij.^ <^o. ^ 01 cj. 
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<53> ^eH ^(fourier opticsH] i4s^ ^Mo>^a(30) #4 ^fl^i(37)^ ^e)]7> 

f(x)S. ^^1^, f-4tr ^ ^(pupiDsL °\] u| ^H. -£-i(electric 

field distribution)^ g(k)=F{f (x)}3. S*]^14. ^, ifi^ias} ^o^o} 6\)\jx] 
•S-S^ >H3. ^eH B^f- 9X^-. 44*1 2^ 2£(i 1 lumination condition)^ £4 

^ ^4<>11 B$il-<i ^444 ^ig. ^ oicf. 

<54> 4l 5]^ 4 5ll 0 l(38a)l- ^o] iL4 ^afl^ o_ S ^ 2t7i4 ^4* -M^*}-4. £.S.v\^3. 

4^(31) *M 40} 444(38aH 4tr 2*3 2£4 i£4^ 4^ 4447> ^44 

2:^ 2:^-4 *fll 4^ 444(38aH 4 tr ^4*11 ^4B^(44 ^4B^)4 ti^^^ 
(convolution) 7}^lk ^ &4. 

<55> o] ttfl, s]^ 444(38a)4 ^( 39 )-g- -f-44^r ^4 ^^-o] l80°4HB44:n. 7H34 1 3, 
£ 4a°fl 51444 w>2f ^-o] jr]^ 444(383)^ 3flei(i)jz]. 3)1b](II)4 ^^o.^. 

^4% v ^ SU, 4^(1)^ 44 £ 4 b4 ^-o] sfl^ ^ oicf . 444, ^ 4^(d)4 ^ 
(39)l-ol ±% 44(p)S 444^ afll 4^ 444(38a)4 <^*V ^4^(44 ^4B 

e ^)£r 44 ^44 14 ^-O] ^^Cf. 

<56> 1] E(444 = l-2d 2 /p 2 

<57>E(444 4 : §"4 1 3 44 ^44 24 ^-O] 444(50) ^4^ ^ 7j-£ 

(illumination intensity)^!- ^14. 
<58> [ + *vx\ 2 ] 1(2^ 7j- £ ) = [i- 2d 2 /p 2 ] 2 ^ l-4d 2 /p 2 

<59> o_^«. E -j ji^>* 0 V s]^ ^^-(high order diffraction term)4 ^(39)4 ^-£(d 2 /p 2 

)7> 4-°j3, #4 ^444 ^-g-^- ^ oiod), ^cfl ^ 3.^- ^(39) ^£(d 2 
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/P 2 )^ 4ufl*>*l 7>^^ <£ ^ & 4. ZLeiM-, Mh^Hfe s)^ ^^-o] O oi ^ ^ 

&°.£L5L, :£#(39) H:E(d 2 /p 2 Hl cfltt 2^ (illumination intensity drop)^ 

<eo> ^3.0^ ^ 7J-3E* ^<H^el7] ^tflA^ i^(39)^ ^£(d 2 /p 2 )» ^7H^o> f-^. <£ 
*r 5^4. ^£(d 2 /p 2 )^ ^(39)^1 ^(d)4 s)^(p)l- ^ 014 

. =L#Z\) t ^^-(39)^1 *]^(dH ^-o]-^^^- 3^ 3L3\-7} 71*1 Tfl SlJl ^L^l-%1- Sj ^ ^^-^ & 
°1 €4. £, ^^"(39)51 *|3(d)°l 3-o>^-if- <§#(pupil shape) £ 

SH n]*)^ ^o] 3}-cf. ^(39)^1 ^(d)£r <5>J1 ^^l(p)S S^^S.^ 

^(39)31 ^£(d 2 /p 2 )» S^Hr 7j- £ S^Sl ^^(sensitivity) ^3*lH w> 

^^1-4. 

<6i> *V^, ^ofl rcj-s. £EPfA a(30 ) f a^^. ^ o. CD ^Tg£ 7 > ^=^cf. £ 5 

♦ #S<5}^, tMAS. 248nm KrF z))o]z\^ a}^}j L> 7 fl^( NA)7 |. 0 .7°lJL, 

0.55 o 0.85 of *}-g-SHir ofl-^Bi ^tfloi =^( 13) ^. ^-g-^H 1/4 ^ ecg (M=4) ^ 

^*H1 ^-g-Sl^ ^V\)(tl)7\ 6.35mm<?] iSP>^ia.(30)2l ^^1- ofl^. ^o] ^^4. ol nfl ( 
^^5. S. A 1 w>s}- ^ol ^^-(39-)ol iSn}i3(30) 7l^sl -^^( 31BS) o)] ^fl*!-^, ^ 
*>7l 

<62> 3] S R(^# *fl-tf5L) = 2 (NA x o outer / M ) x t 

<63> ^. 7 l M6\] m = o.7, o outer = 0.85, M = 4 , nq Z = 1.5, t = 6.35mm 1- SR = 

1.26 mm 7} ^Itf. 
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<64> £ 3ao)H -t <H3M <3<3(33)4 7ie|(D2)7> °|= o.8mm^Jl ^ ^(32)4 7je)(Dl)7} 

0.2mm ^JEoljas, °1 3 £3] SR^^r ^ ^^(33)4 ^ ^S. ^^(32)^ 

CD J±3^ ^7} 

<65>U_V^ > i^(39)o] 7)^(31)^ nfl^ xflofl ^^s]<^ 7l#(31)4 ^^(31FS)^.S-^-Ei ^*fl 

<66> t 27> 150/an £]^r °))3- 1:^, SR^r 29.8#ni7> sit}, o]^ 71^(31) ^(31BSH1 

«fl^-£(SR)7l- ^ 42«fl ^S. %M^4. 
<67> aj-e}^, i£n>^3(30)^ 71^(31) nfl^ i^ofl <H3Ml- ^-b)^ ^ o^oi 

(33)4- ^33. ^(32)* ^^-^1-^ CD ^ $l^r o>qej- z| <g 

^(33) MHH_£ Dl^]s>JL ^^tb iL^M 7F5^}T}. o] rrfl, ^^l^o] CD^ z| <^ 

(33, 32)^ ^-4# S^^r -f-^fl CD^l S^o] e]d^ i ^ C D# ^> 

^71 «^<y S^7 0 V £ s. ^^ojg. ^nV-g- 2t^-*Hr 5Jo] 

<68> £. 6a^ ^ofl nf^ *fl2 ^^^(60)4 o]s. A]~g-^- ^-f cqH^ aj. 

3^(72, 73)^: :E*l*Rr 7H^5lol ZL) £ 6b B-B 1 4ef i£ 

^3(60)4 ^--g- ^^£^14. 
<69> ^2 ^Al^]ofl 4=. ^^v}^b.(60)^ 71^(61) °fl^aK72) , 4-<>l#(73), 

^4 0AI7> 7>^^£^- Sl^ <H3H(68)-I- ^wl*Vcl-. o] 3,^ <>\^]}o}(e8)^ A%- <H 

eflols ^ ^eflol-E.(grade)l- 7V4^ ^ElHti ^Jo] h>hJ-*i ^j-nf. nj^tg jf^ 6 7-^ d}a 3 

sfl^i*, 61FS^ ^ig-l-, 61BS^ d}a 3 * >£-g- ^l^tVcf. 
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<70> *fl 2 ^H<*fl a}--^ ^£^3.(60)^7 ZL *>*H*1 0AI7> A>-g-^- ^JjLofl 

2^ #5=0} ^ Sfl^t].. BE, 3£ ^eflol(68)^ # ^ ^ cf 

«3=BV7fl ^3 *|^s] 35fl^ -fr.^ofl 0AI7> 7V^^>£^- ^ ^ ^cf. £ 6a°fl HA] 

=H xi^r *}°+ ^-o] ~£ SIS °J<3(62HH^ ofl^ei ^Efl^ A |.oJ^ 3:^(72)0] 4 olEfloj 
°J^(63HH^r ^Hflo^ a>oJa} ^ ( 73 )ol 7 >^5LJj- ^ ^ sarf. SE , £a] 

*J-*1 ^$Jr^-^ ( x> y> ZLS^Jl cflzHd 2l^l7> €^fl*Rr ^-foflfe #Efl^ ^ 2: 

^fil 2th #5fl^ ^ 2^ 7 }^c5>iE^ ^ 5)^ ^5)1 OH- ^til^- ^ 

£ °A^. 

<71> Hi ( SL^l^r £Al^l ^rOj-C.q. ) iS^A^ i^ofl A}OjA> 3.^0} 7>^5>£^- <5>^ S] ^ <H £fl 

o]sq. i£n}A 3t 2^ s^Rr °i ell °) 1- -S^H 114^3 nfl 

^ ^£ #-Er°m. o] ^-o > ^ 7 0 l- £ sl^ oiefloll- u^a. 

sflE^ofl iC f ^<5};SE^- f>\jL, ZL $H A^A} 2^ol ^ 5)^ <^ Z]} o] ^ «fl tf. 

*r ^°1 H>^-Zj*>tf. 2^7J. £ S)^ ^Eflo]^ P>^H 3fiEHl 7>^?i e^^^ 

SLtf 3^ ^ ^ ^-°^} JL^# ^IH^ ^2=l $5. v}+EL sfl 

7^7V %^}7) nfl^-olcf. 

<72> gMMIAjaerturej 

<73> ojs)*^ ±% Al^Eflol S tg -^tIHH JLSnV^H ^#«11 -g^sM I£4^3S °j^}sl^ 
2^4} ^^^-(0 ^V^l-JI a>°Ja> -l*>^-)tH oj A >s|5.-S- 
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<74> .M. ^6|| ccf-g. ojs)*^, ^ofl cflsfl stg^j. 7l ^. ^ 7 ]^o) D]]^ 

<75> £ 6b4H d}±3 3ifl^(67)ol ^-f^ -^o^^. ^.g. ^ 3^ 3^ 

(68)3 # ^ ^ ZLEflolJELl- Cf<£*>7fl ^<*^ -H-^cHl QAI7> 7>^^V 

#efl^ ^^+^) = ei#, ^efl^l ^ £f<#*V 0AI7> 7>^-^>£^- 4)^ ^ 

Bfl°l# £W 91^. S-Tir 5. 7aQ\ ^ 3^ ^ e fl oj § 7 ]# D fl^ vflofl 

*| £ 7b<^] £Al=M w>^- ^ s^ol 7 >^^}£^ 1- ^£ 01 cf. 

< 77 > £ 8 6. ^ ^Al^ofl 43 31^-1- uj-Bj-vfl^ ^^£olcf. £ 8^ Heflvg sa^S 

^£o]cf. 7l^r(81) iJW 3^ <H3H(88a, 88bH 3*fl ^efl 

^31^ SE*1 
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<79> o]H\. wvt^o^ ^Al^s-ofl rej-s ^ <y ^o] ££ D}A a o| ^ HV^^. £ 9 vfl^l E 

12* ^JisH ii^^-tf. 
<80> E9^lE 11* , % ^o]^ # dose drop value map)# 

(SI). % ^3 & D ^* ^Rr 4^(S1)^: £ KH1 51*1 s}^ oi^ A-]y. #^3. ^ 

€4. ^ % «g<H3 &* ^^>7l ^tV <£^1;* ^tWSSl). £ 10* ^*><3, ^ 

gflo> ^- <y sflEil-^ CD J@2> ^4 3E-fS eflE]^-colc|-. 

<8i>CD £-5. ^ v}±3. sfl^^Jol *§^s)oi oi^ iSnfiEi-i. a]-8-*>^ 3|o]3E| Aj-ofl D>^a. 

2flEH.gr ^A>^V ^, ^|ols) Aj-ofl s^e^ ^£ (sect ion) (S=fe- nfl^ ( mes h))*S. ^ 

Z}3L, A ^°fl tflsH CD!"* T^W. °1 nfl 7H V CD* 7^1^ ^>£* 7l$_o 

3. z> ^JjAjrt^ CD 3£*>(ACD)* t 1 ^. 
<82> HflBj-^^.(ACD/A%£^)^ CD *A*\ ^ X[£i$. ±% ±% 

# ^^^S.^ ^*H}. ^ £ o.^ ^s.o. x-%ofl 7l7|]^Jl ^o)s] Aj-o] oj^j A]i ^^-g- Y 
^Hl £A]sH XY ^ofl X^fe ^g*ll-* M^Kr ^^i^l 71*711- ^ -f , ^fl 
*HH1 A>^-^ ^ £ o.^ ^* ol 7l*7l2f =L ^ #0] £ efl^^oll Sfl^Sl 

<83> ofl^ s.^, 5:4.^ ^sj.ofl 4s CD ZLEfl±£S] 7l*7l7> 3.7nm/mJS. ^^SlJl, ^fl 

ol 47.5mJS -S-^SSI^. ^ £^ eflEl^-^ 3.7nm/mJ >47.5mJ/100 = 

1.76nm/A%J£-fS7> ^cf. 
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<85> % co^ # = eflE]^:E. X A CD 

<86> tf 7 ] % &-§- ^ ^^tlS ^*1H % ig # ^ # 

^, £.2: Hfl^fj-JEL ^o] 2nm/%£Sol jl, ACD7> 30™*^ 15%5l ^o] 

< 87 > cfA] £ 91- ^L^^] % & ^ A>-g-^A^ z]- /3)^|i o]t))o) ^ 

# ^£1- 2)^ <H efl °1 ^ H5L ^-1: ^tbrf(S2). 

<88> o\)S. s.o] 6]± ^- % _c o.^ ^CH^ 15%e)-Tg, 2<^1 ^l*fl 2]^ O] ?.]] o) ^ 

^51^ 3.757} Slcf. o] nfl, % rr-o^ igc^ ^ ^0]^ ft*. ^3 

°13H ^ ^ ^-^*Vcf . 

<89> u^nl-o.^ 9Ao]^\ 3}^ o]z])o) xg^j ^ ^ £t3 |-^ H tflofl jrj O^^o]^ ^tb^ 

(S3). 

-£ 12°fl -£^l£H ^S. ^ tg^fe u}eJ-3i<5}cK 3*1 £ ^ 

3H*i^r elH^ !H^(100), elH*-] 7>^(ll0), ^1^(120) ^ ^ol*l (130)S. 
. *lH-¥-(120)<Hl 2)n x^(~) * y^d) oj^o] 7].^^^. ^]o]s\^ i Efl o] *| ( i 30 ) <H 

*ll 3L£W-^iEL(i40)!- S^t!:^-. W<\ , efl°l*l ^^^-(100)^ eflo]^ ^ ^-^(ioi)<Hl^ ^ 
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^ u cW- A l#(pulse duration time)°l 10 -15 m/s °lJL, °im*l ^.£7} tfl^ 10 6 -10 7 W/cuf ^tr 
<?] ^S. 3=. eflol^ «](102)-ar >iHW?l^. efl^^ y J(102)£r 3Ht>1 7R-^(110)^ ^Ei(lll), 
«J oi ^^^(112), S.^ ^(114) ^§-7^ +n ol^l(l30) ^ 4i3 7]^(140)ofl ^} 
=1t}. ZL I£4^3 71^(140) tflofl ^^"(139) l-o] ^^^cf. o] nfl , n>^a. 71^(140) 

3^ <H3M^ ^Bfl^ *lH^(120)£l #*l(12lH ^«fl 

^nf. 123 ^ 125^ CCD ^Hl^ltk *H #*l(12lH 5^ ^ ^JE "^Hl 

4^1-, -£ lHl -S^l^H ti>^- z}- ^i^lrCSll, S12, S13, S14)tS *\S. cf^ ^ 

HES] s]^ ^H^* £ liofl £Al£)cH oi^ s]^ ^ z]} o) ^ ^^-(39)^ 2i ^ 

(d)£r ^^Ml ej-Jl B^n}- ^ X| ^ *j ^£f S ^*V ^-f* ^1^4. efl o] ^ «1( 102 ) 

<91> i^o] ^ yj-igofl CCf^ig, elH^oj 2:Afo>O.S ?_>^}7ti 3^ ^ efl o] ^ 6lO 

§1, Iltes] ^e]#(pellicle) ^>83<H SU^r #3HH n ^ J±*cH 7>^ 

<92> ^ igj-^ ojSj-Oj Wl^l^Ol ^^^S.^- ^ ^ ^Hl§] ^ojt}-. ^7l<H] 7l7fl 

<93> <^^o^] l> 
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<94> 3gj= ^ eflol^ofl o]^ 3]^ <^eflom 71* nfl^ vflofl 7$ -f, ^^^o] S cg #5: 

^51-7]- ^^11- ^1-^.71 £ 13o11 SAlsqoi ol^ ^ ^. ol( ^q.^ A}cg 4 J=L 

<95> zi 5)^ oieiioi7> ^3*1 100% ^€r* q-Ej-\B *\1±S., *fll 

^12 US. ^ Ji^£ £o_3 ^f-^oi #^034 oI^m) sl^ teflon- ^^-o. 
^ #51-1- ^Al^ a)f^ O.S. ^ °i *r EE. , ^ 

<96> <^]^^1 2> 

<97> £ Uaofl £A]s|ol ol^ U)-^- £ol ISD}A 3f ^7fl°l ^Ai 0.3. ^-g-*]- _f , ol ^ 37 flo} 

4 £ 14b ofl £Al5l<H 5Utt «V^J- ^-ol cfs 3)^4 7 }7l^ Si 

^ ^Hl-* ^, ^^1 cfl^ ^-4^ ^^q. 

<98> ZL ^7} 5L Uc°\) SL^S}^ ojtf. 14c^" 5}^ <>MH 7> ^ ^ £) X] eg o| J= j^-g- j 

5. ^fl-^-^r -f-^l-i:# M-Ej-vflfe HHflHolcf. £ 14c Si ^S.^- b) , ^#&si\ z\*}7\ #±.*£ ^ 
[^^1 JL3f] 

<99> ^ ^c]) nf^ 71* nfl^ ^ofl 5]^ ^efloU- i*V*l-0.^ 0IS.0. J^^if- 

^ #51, ^Aj- ^/c£^ ^j-g-g- ^V-ff-^-THl ^ nfsl-Ai , ^ Al^efl s - ^ A] 
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1] 

?v)t%*l 7]%; % 

3^5] 7j-£ ^/S^ ^#-g- S^Kr 3^ <H^1°1» Itsfe ?A^r ^10 £ ^ ^ O.^. 
2] 

# ^ ^ £^ 

[3^8" 3] 

2)12 %H1 5U°H. ^71 7l«; nfl^o] -g-g- ^/a^ f^5q*l ^^l-ol 

^ 7Hb 1-1*1* SAHH 3# ^ *}^r %n Jli. 

[3^* 4] 

^13 %H1 Si^H, A oM <*flM*lfe- ^£ ^ efloj^o] afluj^oi ^ ^ jg-sj. 

[^t 1 * 5] 

6] 

*0l *oHl #7] 7}^r Vflofl ajo^JE. 2 7fl^ ^ S ef-g. ^Eflo^ OjiHM* if-*>^ ?A 

% *Rr ^ 
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7] 

8] 

1£4^3 7l^^] ^-71 ^o\) *&<%$o] *)7> i7} 7l^r #6f| *U>:§ q}A 3 3}]^; ^ 

—3. sflE^S. ^rRr #7l 7 0 V £f S^Kr 3)^ ^ e fl o] S^Kr ^^SLS. is} 

9] 

^18 91°]*-} t A o v 7 j s]^ o^eflo]^ #71 71* n)]^52f ^-^l-o) cf= i^i-o) o^efloio] ^ 
10] 

^19 Si^H, A o i-7i A o V 7l 7}% nfl^o] -g-g- ^/5E^ ^3*1 #^l-ol 

^ <>lli-i*l H-E-i- <^m^l# 3J^r T5>^ I£D}ia. 

11] 

^110 ^i 0 ! A i , #7j oflM^l^ ^s. ^ eflo]^^ oflui^l^l ^j-g- f^io S ^ 5E£*>^3 
MJt 1 * 12] 

*ll8 ^7} S\^_ °}Z1)°}2) SE^r <H 5fl o] o] ^j-g. S}^ 5. 

41-26 



1020030084715 #^ 2003/12/22 

13] 

A oM ^ S]^ <H3M^ ^7fl^ r^^lrS. ^5]J1, ^71 ^1-^ ^"71 ^#3] 2]^ * 3]^ 

# M-H^l ^ ^ s]^ <H3H# ^ ty^ 4>7i ^#^1 cf^- ^ 4^o S 

14] 
15] 

16] 
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17] 

*fil6 *<H1 SZ<H>H , ^71 5)^ ^ el] °1 tt ibM 7]# nfl^sj. #^#o] cj-s. ^s-o] ^eflojoi ^ 
18] 

*fll7 %H1 -S-71 #7] 71^ nfl^ol -g-g- ^/^^ ^3*] ^^f-o] ^g). 

*>.£^ ^ oflui^l H *1 1- ^ t> <5>^ 

19] 

[^T 1 ^ 20] 

^ *}Tt *fll <H3H ^ -#7) 42 ^nflo^ sflEl^ gfl-y.^ ^a]?17H 3^ 
21] 

Aj^Efl^ ^-g-s]^ ^-«J- ^^o)] cflsfl ^t!: 7}^ 7H^ ^ ^L^# 4 
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<H A oM ^*>^ ^/Stt ^^--i: S^SRr Sl^ <=Hefl°l» ^ 

[^t 1 ^ 22] 

^121 * 0 H1 ^7] ofl M X] ^ 2, Z]]o]x\$) o\)^\^)o] ^0_S. f>\±r W lifil 

23] 

24] 

^21 ^Hl SU^H, 7 )^. vflcH] ajo^ 2 7fl^ ^3. ^Bflo] ^ ^ ^ e fl ol % 

25] 

[^^J- 26] 

^ofl 7l^r ^<H1 ^a]-^ v}^3. n&^r T^l*}^ I£4iat *H^*Hir 
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3**K£^ *}^r 7>^l^ ^"7l 7}%o\] 2:A>^>c^ I£p}i 3 2j ^.7] 

27] 

28] 

^126 ^^l, s$ 7 \ 7 ]$r ofl^ vflJjLo] ^ o]^]o] ^7} P>^H ^JlS. ^ 

29] 

^71 Z| Afl^jg. ^£|tt ^"71 5]^ ^eflol^ 4^7fl^ +^3. ^5\JL, 

^7} ^7] 3.7} ^ 3)*}^ *}jL ^7) Z| ^ ^ -f^ofl <$A\S\o] ^7] 

A oM # ^ ifl^ S)^ ^Eflol^. i^s.o) t^ £S | A o V 7 ] ^j^S. - uf 

xH^l ^ Vfl^ Olsfloll- ^£7}- ^*Hr 
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30] 

*fl29 %H1 $a<>H, ^-71 ^1-^ ^5L^r #7] *)]^Rr #7)] *H1 , 

££°}i3t ^>-§-^>°i ±-% 4^ ^*8*H ^71 ^} 7]% <#°.S. ^-71 

A oM ^^rf *1~§-*H #71 #H igo^ ^ t^o. cjTfl; ^ 

A o V 7l 2:^ %5L rto]7l & ^ A}^S}c^ 5]^ O^jo] ^ ^ £ ^ c^-g. 

A oM 5]^ ^efl^H- ^*Rr #7fl^r <#7) o]^]o] ^£ nj^. A]-g-^>^ ^-71 

31] 
32] 

^131 ^Hl $a<H^, ^"71 -gol^j ^ ^ a o v 7 ] co.^ ^ ^ 

*l*r ^-0.5. ^Vfe ^-§- ^-^.2.5. ££D}iH2] « 0 >^. 

[3^8" 33] 

*fl32 ^M^i, #7l 3^ ^eflo] ^ ^51 2:^ = ^(^o) zl^)2/( 
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